Background Behavioral theories suggest that a past quit attempt influences psycho-social determinants to predict smokers' intention to quit, although no study has tested the hypothesis among youth smokers.
Background
Smoking is one of the most preventable causes of death, and quitting at an early age can reduce smoking mortality and morbidity. 1 Unlike the relatively high smoking prevalence in Mainland China (35.8%) and the neighboring regions such as the Philippines (34.7%) and Korea (29.1%), 2 Hong Kong (a Special Administrative Region of China and a highly urbanized and developed city in the Asia-Pacific region) had a low smoking prevalence of 14% (daily smoking) in 2005, compared with 23% in 1982. 3 However, youth smoking remains a major concern in tobacco control.
Long before China ratified the Framework Convention on Tobacco Control in 2005, 4 Hong Kong enacted legislation and other measures to reduce smoking. Specifically, these efforts included increasing the tobacco tax, instituting a prohibition on tobacco sales to youth under 18 years of age, the prohibition of tobacco advertisements on the Internet, or in movies, radio/visual images or printed publications, 5 and beginning regular health education (in the form of health talks and other programs) in schools and community centers as well as launching publicity campaigns by the Hong Kong Council on Smoking and Health and the Government Tobacco Control Office. 6 Although smoking prevalence in the adult population has been decreasing, smoking prevalence among secondary students increased to 9.6% in 2003 -04 in Hong Kong, 7 which was comparable to the median smoking prevalence of 9.5% among adolescents aged 13 -15 in the world. 8 The Global Youth Tobacco Survey (GYTS) reported that in 1999 -2001 68.4% of adolescents who smoked wanted to quit smoking, whereas 63.1% attempted to quit in the past year but failed. 9 Peer influence, craving and boredom seem to be the major reasons for relapse among secondary students who made a quit attempt in Hong Kong. 10, 11 Intention is an indication of a person's readiness to perform a behavior, and it is considered to be the immediate antecedent of behavior. 12 Intention is an important predictor of smoking cessation. 13 In order to motivate a person to have an intention to quit, understanding the factors associated with intention and designing relevant psychosocial interventions, could help youth smokers quit smoking. 14 Research has demonstrated that youth and young adult smokers with fewer smoking friends, 15 higher self-efficacy/ confidence to quit, 15 lower daily cigarette consumption, 16 lower perceptions that smoking can elicit positive social responses from others, 17 fewer perceived benefits from smoking 18 and those who do not have a drinking habit, 19 were more likely to have an intention to quit in the immediate future. In addition, the impact of social influences including the smoking behavior of others, perceptions of smoking prohibition, being persuaded to smoke by others and perceived social support to quit, could influence the intention to quit smoking. 12 Previous studies considered past attempts to quit as a single predictor/independent variable to test the impact on youth's intention to quit smoking. 18 However, several psycho-sociologists discussed the potential to consider past quit attempts as a moderator in their behavioral models, whereas the direction and strength of psycho-social variables to predict the intention to quit could be different among groups. 20 For smokers with an intention to quit within 6 months, Diclemente et al. 21 considered those who had a quitting history in the past 12 months as in the preparation stage whereas others without a quitting history were classified to be in the contemplation stage in the Trans-theoretical model (TTM). They proposed that smokers with and without past quit attempts would require different assistance to move up the stages in the TTM and quit smoking. In the formulation of the Theory of Reasoned Action (TRA), Fishbein 22 also suggested that a past quitting history may influence psycho-social determinants indirectly and act as a moderator on the association between perceptions and quitting, rather than having a direct effect on quitting. Yzer and van de Putte 23 demonstrated associations among past quit attempts and attitudes, normative beliefs and self-efficacy of quitting in adult smokers, which suggested that a past quitting history had an indirect effect on the intention to quit smoking.
The present study examined the psycho-sociol factors that predicted an intention to quit among two groups of Chinese youth smokers, those with and those without a quitting history. We hypothesized that a past quitting history would influence the factors associated with quitting intentions.
Methods

Design
This study used the data set from a school-based crosssectional survey that was primarily conducted to monitor the prevalence of smoking among secondary students in Hong Kong.
7 A two-stage cluster sample design was used to obtain a representative sample of schools in the region. The sampling frame consisted of all 502 public and private secondary schools (except international and special schools) with Form 1 -5 students (equivalent to US Grade 7 -11 students) in Hong Kong. In the first stage, 69 schools were sampled in proportion to enrollment size (we assigned heavier sampling weights to schools with larger enrollment size, so as to increase the sampling probability of these schools). 9 In addition, we included 64 schools that had participated in an earlier survey in 1999 based on the same sampling method. 24 Of a total of 133 schools sampled, 85 (36 of 69 newly sampled schools; 49 of 64 of the previously participating schools) agreed to participate in the survey. The second sampling stage consisted of classes within the participating schools. To fulfill one of the original objectives of the survey, which was to study the change of smoking behaviors among students who participated in the previous survey in 1999, 24 all classes in Form 4 or 5 (Grade 10 or 11) were surveyed in the 49 previously participating schools. For each of the 36 newly participating schools, we randomly selected and surveyed two classes in Forms 2 -5 (Grades 8 -11). In addition, all Form 1 (Grade 7) classes of the participating schools were surveyed. Because of the constraint of resources and the sufficient statistical power, we did not include all classes in Forms 2 -5 from both groups of schools (see online supplementary data Appendix S1).
The main outcome measure of this study was intention to quit smoking, and a number of additional variables (current smoking behavior; attitudes toward smoking; social influences; perceptions on the health hazards of smoking; current drinking behavior; self-efficacy to quit [measured by a single question 'Do you think that you are capable to quit smoking if you wish?' as a proxy]; sex and grade of study) were measured based on the core questions of GYTS 25 and additional questions in the previous survey in 1999 (see online supplementary data Appendix S2). 24 The variables were selected since they were significant in previous studies related to youth's quitting intention. 12,15 -19 The survey was conducted during February 2003 to April 2004. A letter of invitation was sent to the sampled schools, and trained university students went to the sampled classrooms and monitored the survey during a lesson as arranged by the participating schools. To assure data privacy, school teachers had to leave the classroom during the survey period, and the participating students put their completed answer sheet into a large opaque envelope on completion of the survey.
Subjects
Using the WHO guidelines in the GYTS, current smoking for youth was defined as having smoked on one or more days in the 30 days preceding the survey. 8 A total of 37 330 students were surveyed and 36 612 (response rate ¼ 98%) responded to the questionnaire. Among the participating students (Form 1 -5 students, equivalent to US Grades 7-11) sampled in the survey, 3080 smoked at least 1 day in the 30 days preceding the survey. We excluded 745 students who smoked only a few puffs (i.e. less than 1 cigarette), 390 students who did not smoke now, 328 students who provided inconsistent responses throughout the questionnaire (e.g. some responded that they smoked before but perceived as 'tiers' or 'experimenters'. They did not identified themselves as smokers instead in the later questions) and 56 students who did not report their intention to quit smoking and/or any quit attempt in the past 12 months. As a result, the present analysis included 1561 students. Compared with the 1561 student smokers included in this study, the excluded student smokers were younger, had a lower proportion of females, smoked fewer days as well as fewer cigarette consumptions in the past month, and had a higher proportion who consumed alcohol regularly (see online supplementary data Appendix S3). Among the sampled participants, 59% of student smokers were male; 14% aged 13 years or below; 51% were in Grades 7 -9 ( junior secondary). In comparison, 51% of overall students (both smokers and non-smokers, n ¼ 36 612) in the main survey were male; 31% aged 13 years or below; 61% were in Grades 7-9 ( junior secondary).
Statistical analysis
Due to the sampling design, the main survey results (n ¼ 36 612) were over-representative for Grade 7 and Grades 10-11 students. We weighted the sample by sex, age, grade of study and school districts in order to approximate the student population in Hong Kong (see online supplementary data Appendix S4). Due to the different timing of conducting the survey (the student population was surveyed at the beginning of an academic year, while the participating schools conducted our survey at different time points throughout the academic year), the age of students being surveyed was half to 1 year older than that of the overall student population in Hong Kong. Taking into account the two-stage sample cluster design, we used a generalized estimating equation (GEE) to investigate the moderating effect of a past quit attempt on the predicting variables. Since the outcome measure (intention to quit) was in a dichotomous scale, a logit link was applied in the model. The tolerance values of the predicting variables were measured to check if the model had a multicollinearity problem. A tolerance value of 0.1 or below suggests the presence of multicollinearity in the model. 26 We considered past quit attempts as a dummy variable (1 ¼ with past quit attempt; 0 ¼ no past quit attempt) and included the interaction terms (between past quit attempts and other predicting variables) in the model. We further stratified smokers with and without past quit attempts to perform sub-group analysis.
Data were managed by SPSS 11.5 and SAS 9.1. SAS-callable SUDAAN (version 9, Research Triangle Institute, Research Triangle Park, North CA, USA), a software package for statistical analysis of cluster correlated data was used to calculate the weighted prevalence estimates and 95% confidence intervals. 27 Chi-square tests or independent two-sample t-tests were used to compare the differences between students with and without a past quit attempt in univariate analyses; Student t-tests were used to test the significance of coefficients in the GEE model. All tests were two-tailed and those with a P-value , 0.05 were considered to be statistically significant.
Ethical considerations
This study was approved by the Information and Research Committee of the Hong Kong Council on Smoking and Health and the Institutional Review Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster. Informed consent was obtained from the schools, which acted in loco parentis for the students. Since participating in the survey would not lead to any adverse consequences to the students, and the results would probably be biased by socially desirable responses if parents were informed about the survey, the independent ethical committees approved that informed consent was exempted for parents, which was a common practice for similar surveys in Hong Kong. Students' participation was voluntary under the reassurance of confidentiality, and they could return blank questionnaires if they chose not to participate. Students were assured that only group results would be reported and no individual data would be given to their teachers or parents.
Results
Few current smoking students smoked daily (26%), and the majority (61%) smoking 5 or less cigarettes on the day of smoking. Approximately half (51%) had an intention to quit smoking now, whereas 60% had a quitting history in the past 12 months (Table 1) . For student smokers with a quitting history, fewer of them smoked daily (with quitting history ¼ 20% versus those students without a quitting history ¼ 35%; P , 0.001); a higher proportion of them smoked 5 or less cigarettes per smoking day (with quitting history ¼ 66% versus without quitting history ¼ 53%; P , 0.001) and a higher proportion of them had an intention to quit smoking now (with quitting history ¼ 71% versus without quitting history ¼ 20%; P , 0.001).
Psycho-social determinants of smoking
In general, student smokers disagreed that smoking can elicit positive social responses from others (mean ¼ 20.26; SE ¼ 0.05); over one-third (36%) did not perceive any benefit from smoking and 76% perceived their parent(s) and school teachers would prohibit them from smoking. Over half had smoking parent(s) (58%) whereas the majority of their friends were not smoking (58%). Sixty-two percent had been persuaded by others to smoke in the past month; and approximately half (52%) had received support to quit smoking. The majority perceived smoking is hazardous to health (60%); and 63% had self-efficacy to quit smoking. A few student smokers (8%) were regular drinkers ( Table 2) .
Compared with those without a quit attempt in the past 12 months, student smokers with a quitting history disagreed more that smoking can elicit positive social responses from others (mean ¼ 20.41 versus mean ¼ 20.04; P , 0.001); and more perceived smoking as being prohibited by both parents and teachers (56% versus 38%; P , 0.001); more had the majority of friends who were non-smokers (55% versus 49%; P , 0.001); more had received support to quit smoking (61% versus 39%; P , 0.001); more were aware of the health hazards of smoking (65% versus 53%; P , 0.001); and more perceived that they were capable of stopping smoking (68% versus 56%; P , 0.001). In contrast, more student smokers without a quitting history were regular drinkers and drank at least 3 days per week, when compared with students with a past quitting history (13% versus 4%; P , 0.001) ( Table 2 ).
Moderating effect of past quit attempt Table 3 shows the factors associated with an intention to quit smoking. The presence of past quit attempts was positively associated with having an intention to quit smoking (adjusted OR ¼ 4.26, P , 0.001). The model also indicated significant interaction effects, which suggested that current student smokers with and without past quit attempts had different associations of attitudes and social influences on their intention to quit smoking ( Table 3 ). The tolerance values of the predicting variables ranged from 0.71 to 0.96, which suggested the model was free from the problem of multicollinearity. Current smoking students with and without prior quit attempts in the past 12 months were stratified in Table 4 to perform sub-group analysis. For students with a past quit attempt, light smokers (those who smoked 10 or less cigarettes on the smoking days) (adjusted OR ¼ 2.50, P , For students who had no past quit attempts, those who perceived that both parents and school teachers prohibited them from smoking (adjusted OR ¼ 3.01, P ¼ 0.02), and who received social support to quit (adjusted OR ¼ 1.82, P ¼ 0.02) were more likely to have an intention to quit smoking as opposed to others. On the other hand, those who perceived more benefits from smoking were less likely to have an intention to quit than other student smokers who perceived less benefits from smoking (adjusted OR ¼ 0.28, P , 0.01). Perceptions on the health hazards of smoking (adjusted OR ¼ 1.69, P ¼ 0.06) marginally predicted quitting intention, whereas living with smoking parent(s) (adjusted OR ¼ 0.61, P ¼ 0.07) and being a regular drinker marginally hindered quitting intention (adjusted OR ¼ 0.40, P ¼ 0.053) ( Table 4) .
Discussion Main findings of this study
This study shows that Chinese student smokers with a past quitting history were more likely to have an intention to quit smoking. The findings support the discussion in the previous literature on student 28 and adult smokers, 23 that the quitting experience regulates the determinants (e.g. attitudes and beliefs) of a quitting intention. In fact, our youth smokers with a past quitting history had more negative attitudes toward smoking, received more social influences toward quitting and had a higher self-efficacy to quit than others without a past quitting history in this study. While the TRA and Theory of Planned Behavior does not mention how would a past behavior influence a future behavior, 29 one would consider that the momentum which has initiated previous quit attempts (e.g. reasons to quit smoking) may be temporally persistent among youth smokers (in the absence of other interfering events), and continues to increase their current quitting intentions. 29 Under the TTM, the classification of stages depends on the presence of past quitting history, and smokers at different stages have varying time points in the process of changing their smoking behavior. 21 Thus, a past quitting history has an indirect impact on predicting quitting intention.
Policies and measures that de-normalize the social image of smoking are important to motivate quitting intentions in youth smokers who had a past quit attempt. As early as 1995, the Hong Kong Government prohibited tobacco sales to youth under 18 years of age, and beginning in 1990 and continuing to the present tobacco advertisements were gradually prohibited in movies, the radio and in visual images, printed publications and on the internet. 5 To further promote the non-smoking lifestyle to citizens, Hong Kong recently implemented new smoke-free legislation whereby smoking is prohibited in the vast majority of indoor areas including workplaces and public places including restaurants and bars, 30 and the tax on cigarettes was increased by 50% in 2009. Although the public more or less complied with the smoke-free legislation, household smoking prevalence increased. This implies that many smokers have not ceased to smoke, but they are smoking in their homes rather than in public areas. The implementation of household smoking bans by family members would further promote anti-smoking attitudes among youth by increasing perceptions of smoking prohibition 31 as well as reducing social acceptability to smoke. 32 While it is difficult to enact and enforce household bans on smoking, actions such as educating smokers about the health hazards of passive smoking might facilitate a smoking ban at home. 33 Other solutions to encourage smoke-free households include asking non-smoking family members to enforce household smoking bans, 34 placing a no smoking sign at the front entry, removing ashtrays and prohibiting visitors from smoking in the home. 35 The findings of this study also indicated that a higher daily cigarette consumption prevents youth smokers (with past quit attempts) from having an intention to quit smoking. Youth smokers with a higher daily cigarette consumption are more likely to experience withdrawal symptoms during their previous quit attempts, which may defer them from quitting. Although smoking cessation counseling assists smokers to tackle nicotine addiction, most youth smokers are unaware of such services, and they appear less interested in seeking help, except for pharmacological treatments such as nicotine replacement therapy. 36 Currently, several smoking cessation services are available for student smokers including face-to-face counseling by experienced nurse counsellors (one smoking cessation and counseling center was established by the University, over 20 smoking cessation clinics are provided by the Hospital Authority, Department of Health, Tung Wah Group of Hospitals and private hospitals); with telephone counseling and websites also provided by the organizations above. Student smokers can also choose to buy medications related to nicotine replacement therapy in retail pharmaceutical stores and receive pharmacists' advice. However, almost all smoking cessation services currently target adult smokers, and few student smokers utilize such services (except the use of a youth-oriented telephone hotline that was implemented in 2005 37 ). The enactment of smoke-free legislation should be coupled with the provision of cessation aids including those that are specially designed for youth. This assistance should be expanded to the community level, so that quitting assistance is perceived as being easily accessible and affordable to help smokers overcome nicotine addiction, and to promote strong motivation to quit.
Among those who had a past quit attempt, we found that males were more likely to have a quitting intention. The finding was contrary to previous Western surveys, that showed either no association between gender and intention to quit, 38, 39 or males were less likely to have a quitting intention, 15 while females are more likely to associate psychological problems with smoking, 40 those who cannot cope with such problems may end up with a failed quit attempt, which subsequently will hinder their new quitting intentions. Unfortunately, we did not measure any psychological aspect in this study. Therefore, we encourage future studies to take account of the psychological factors (e.g. stress, depression, etc.) in examining gender and smoking cessation.
A high percentage of students who were aware of smoking-related health hazards stated that they intended to quit smoking. Concern for one's health (either current or future health) has historically been a frequent reason for youth smokers to have quitting intentions in local and Western studies. 11, 13, 41, 42 According to the Health Belief Model, the awareness of health hazards related to smoking together with the perceived susceptibility (vulnerability) to the health threat of smoking can trigger quitting intentions among youth smokers. In Hong Kong, the Government enacted the Smoking (Public Health) Ordinance in July 1982 with compulsory health warnings in Chinese and English, 43 and provided regular health education (in the form of health talks and other kinds of programs) in schools and community centers and other venues. Mass media campaigns have been launched widely. Currently, while most youth know that smoking is somewhat harmful, few are aware of all of the health risks of tobacco use and even medical and nursing undergraduates grossly underestimated the smoking-induced mortality risk. 44, 45 To enhance the effectiveness of health education and attract the youth's attention, culturally appropriate anti-smoking advertisements should be produced and disseminated regularly. The recent amendment of the Smoking (Public Health) Ordinance, which mandates that cigarette packages must contain both pictorial and text health warning messages on the cover, 46 could help increase the awareness of youth smokers about the risk of smoking.
Our smokers without a past quit attempt were more likely to initiate a quitting intention if they perceived fewer benefits from smoking, perceived smoking as being prohibited by parents and teachers and received social support to quit smoking. The presence of smoking parents marginally prevented a youth-quitting intention. Social influences (smoking prohibition and support) from closely connected people (family members, school teachers, classmates and friends) are especially important to help motivate youth smokers to initiate their first quitting intentions. 41, 47 Parents, no matter if they smoke or not, should encourage and support their children to quit smoking. Social influences did not show a great impact to predict the intention to quit for our youth smokers with a past quit attempt (except that those who had one parent/teacher disapproved smoking were more likely to have a quitting intention than others who did not perceive smoking prohibition from parents/teachers). Regardless of whether they had an intention to quit or not, this group of student smokers perceived more people ( parents and/or teachers) prohibited them from smoking, and more of them received support to quit smoking. We realize most youth smokers are susceptible to persistent social influences once they began their first quit attempt, no matter whether it is successful or not.
Western studies have demonstrated the association between youth alcohol use and persistent smoking. 19, 48 When we analyzed student smokers without a past quit attempt, the results revealed that those who drank alcohol were less likely to have a quitting intention than others who did not drink alcohol. These results may help us understand why smokers with alcohol problems appear to be less likely to quit in the lifetime as opposed to other smokers without smoking problems. 49 On the other hand, alcoholic drinking did not affect quitting intentions among our student smokers with a past quit attempt, since they may have learned skills in resolving their alcoholic problems before or during the previous quitting process. 49 The current study found no association between selfefficacy ( perceived capability of stopping smoking if the person wanted to quit) and an intention to quit. While the literature suggested a positive association between selfefficacy and intention to quit smoking among youth 15 and adults, 23 some youth smokers perceived they were not addicted to smoking and they believed they had the power to control their smoking behavior, 10 even though they may have experienced withdrawal symptoms. 50 Youth smokers may overestimate their ability and perceive they can quit smoking if they choose to do so. Although the previous literature suggested that daily youth smokers may think they are addicted and would have a higher intention to quit smoking, 51 our study does not support that argument when we have included other variables in the model. Nevertheless, our study measured self-efficacy based on a single-item question, and we recommended using a validated scale to measure the self-efficacy and further examine the impact on intention to quit in future studies.
What is already known on this topic?
Our results support the previous literature on adolescent smoking that a past quitting history, 13, 52 social influences from closely associated people, 12 instrumental value of smoking (i.e. the extent to which the student perceived smoking can elicit positive social responses from others), 17 daily cigarette consumption, 16 health-related concerns 11, 13, 51 and drinking habits 48 are associated with an intention to quit smoking. There is disagreement about whether selfefficacy predicts an intention to quit smoking among youth smokers. Some studies supported the association between self-efficacy and intention to quit, 15, 23 other studies, including our study, did not. 18, 53 What this study adds?
Our study, based on a territory-wide, school-based survey, confirmed that youth smokers with and without a quitting history had different psycho-sociol predictors that trigger their quitting intentions. Educating youth about the myths on the benefits of smoking, explaining the health hazards of smoking, strengthening the prohibition about smoking and providing social support are important factors that may motivate youth smokers to initiate quitting intentions.
De-normalizing the social image of smoking, explaining the health hazards of smoking and relieving nicotine addiction are additional factors for sustaining the quitting intentions in youth smokers with past quit attempts. Understanding the different psycho-social factors and the quitting history that predicts a smoking intention is important for public health professionals who want to develop acceptable and appropriate strategies to promote smoking cessation among youth smokers. Our findings provide valuable information for policy-makers to review the current tobacco control policy on adolescents and to prepare appropriate future directions toward smoking cessation. Further studies in other communities/countries are needed to compare the effect of different smoking cultures on youth smoking and quitting.
Limitations of this study
This study had several limitations. First, since this was a cross-sectional survey, we had no proof of temporal sequence. A prospective follow-up study is needed to examine the causal relationships between psycho-social determinants and intention to quit over time. Second, the school participation rate was low. In comparison, 146/151 participating sites of the GYTS during 2000 -2007 reported school response rates above 80%. 8 In Hong Kong, smoking is prohibited in secondary schools, and the general public would consider that a school has a bad reputation if the school has students who smoke. Therefore, acknowledging that students smoked may hinder schools from participating in the study. The timing of the survey, which was close to the school examinations, may be another reason for nonparticipation. Nevertheless, the survey covered 17% of all local schools, with a total of 9.1% students in the targeted age participating in the survey. No significant difference was found in the enrollment size and location between the participating and non-participating schools. Third, we did not measure the duration and recency of past quit attempts, which has been suggested as an indirect factor for predicting intention to quit. 23 With reference to previous studies, 15 we used a single question to measure self-efficacy. A validated scale that evaluates self-efficacy 54 may be more informative to measure the association between quitting intentions and self-efficacy in future studies. Fourth, although we tried to be as clear as possible in our instructions, some youth smokers may consider quitting as 'not smoking for a while'. 55 Such a misinterpretation might have affected the classification of youth smokers by intention to quit and past quit attempts for group comparisons. Also, the survey only targeted secondary school students studying Forms 1 -5 (Grades 7 -11). Since Hong Kong provides a 9-year compulsory education up to Form 3 (Grade 9), the results may not be generalizable to the older youth smokers who have left school instead of continuing their education. Finally, Hong Kong has a relatively low smoking prevalence, which is similar to a few neighboring countries/regions in Asia such as Singapore, Taiwan and Thailand, but it may be quite different from other countries/regions that have a different socio-cultural environment and social circumstances toward smoking. The impact of the smoking atmosphere might have different effects on quitting and the related factors.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
